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ABSTRACT 


Marine  magnetic  data  were  collected  along  25,824  nautical  miles 
of  survey  track  in  the  Pacific  Ocean.  These  data,  presented  in  profile 
form,  reveal  distinct  zones  of  differing  magnetic  character  defined 
by  changes  in  the  frequency  and  amplitude  of  magnetic  anomalies.  The 
data  also  provide  evidence  that  a  north-south  magnetic  lineation 
pattern  exists  in  the  northeast  Pacific  Ocean  between  133°  and  165° 
west  longitude. 
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I.  INTRODUCTION 


During  1961  and  1962  marine  magnetic  information  was  collected 
along  the  tracks  of  the  USS  REHOBOTH  (AGS-50)  in  the  Pacific  Ocean. 

This  information  was  collected  as  part  of  the  U.  S.  Naval  Oceanographic 
Office  Project  0-162.  The  overall  purpose  of  this  survey  was  the 
investigation  of  geomagnetic,  oceanographic,  and  bathymetric  properties 
in  the  Pacific  Ocean. 

This  report  presents  and  describes  the  25,820  nautical  miles  of 
profiled  magnetic  information  collected  during  this  survey, 

II.  SURVEY  OPERATIONS 

A.  Conduct  of  Survey 

Survey  tracks  to  and  from  various  ports  of  call  during  the  survey, 
such  as  San  Francisco  to  Adak,  were  run  parallel  when  possible.  The 
average  line  spacing  between  these  tracks  is  30  miles. 

Whenever  possible,  control  was  maintained  by  radar  and  visual  fixes 
at  one  hour  time  intervals.  Fix  accuracy  during  these  periods  is  esti¬ 
mated  as  being  within  one  mile.  On  the  survey  tracks  that  are  out  of 
visual  and  radar  range  of  land,  ship's  position  was  determined  by 
Loran-A  in  areas  of  good  reception,  and  by  celestial  fixes  and  dead 
reckoning  outside  these  areas.  Position  accuracy  is  estimated  at  +10 
miles  along  this  portion  of  the  tracks. 

Average  ship's  speed  while  surveying  was  12  knots. 
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B .  Instrumentation 


Total  magnetic  intensity  measurements  were  made  with  a  Varian 
marine  proton  precession  magnetometer,  model  V-4931.  The  sensor  unit 
for  this  magnetometer  was  contained  in  a  cylinder  24  inches  long  and 
6  inches  in  diameter.  This  sensor  was  towed  575  feet  astern  in  order 
to  reduce  the  effects  of  the  ship's  magnetic  field. 

Because  of  equipment  design,  magnetic  data  were  recorded  as 
"magnetometer  counts,"  a  unit  of  measurement  inversely  related  to  the 
magnetic  field  intensity.  These  units  were  recorded  on  a  Varian  model 
G-11A  analog  recorder  and  printed  out  in  digital  form  on  a  Hewlett- 
Packard  digital  recorder,  model  560-A. 

III*.  DATA  PROCESSING 

The  magnetic  data  from  the  analog  tapes  were  scaled  and  converted 
from  magnetometer  counts  to  absolute  values  in  gammas  (1  gamma  = 

1  x  10”^  oersteds)  by  the  use  of  a  template.  The  data  were  then 
plotted  in  total  intensity  profile  form.  An  average  regional  magnetic 
gradient  was  removed  from  these  profiles  by  graphical  methods.  The 
resultant  residual  magnetic  profiles  were  superimposed  on  the  survey 
tracks  plotted  on  a  bathymetric  contour  chart.  These  profiles  are 
shown  in  figures  1  through  3.  The  bathymetric  contour  charts  are 
based  on  the  H.O.  15,254  series. 

No  corrections  were  made  to  any  of  the  magnetic  data  for  temporal 
variations  of  the  earth's  magnetic  field. 
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IV.  SURVEY  RESULTS 


A.  Northern  Area 

A  total  of  approximately  10,624  nautical  miles  of  profiled  mag¬ 
netic  information  along  survey  tracks  was  collected  in  this  area. 

These  profiles  are  shown  in  figure  1. 

While  presentation  of  magnetic  profiles  at  a  reduced  scale  limits 
the  amount  of  detail  that  can  be  shown,  it  is  compensated  for  by 
allowing  the  observer  to  recognize  large  regional  trends  and  areas  of 
differing  magnetic  character.  This  is  particularly  true  of  two  or 
more  parallel  profiles  of  great  length,  where  these  trends  can  be 
traced  from  one  track  to  another.  The  magnetic  profiles  from  San 
Francisco  to  Adak,  Alaska,  are  an  example  of  this.  Correlation  of 
anomalies  across  these  two  profiles  can  be  made  along  the  length  of 
the  tracks,  even  though  the  tracks  are  an  average  of  30  miles  apart. 

The  magnetic  features  seem  to  be  aligned  in  a  north-south  direction 
from  a  point  near  the  Mendocino  Escarpment  all  the  way  to  165°  west 
longitude.  In  previous  geomagnetic  work  done  in  the  northeastern 
Pacific  area  (Mason,  1958;  Mason  and  Raff,  1961;  Raff  and  Mason,  1961), 
it  has  been  shown  that  an  extensive  north-south  oriented  linear  pattern 
of  magnetic  anomalies  extends  westward  from  the  U.  S.  continent  to 
approximately  135°  west  longitude.  The  information  shown  in  figure  1 
indicates  that  the  lineations  extend  at  least  1000  nautical  miles 
farther  west. 

Zones  of  differing  magnetic  character  can  also  be  distinguished 
in  the  area.  Going  westward  along  the  tracks  there  is  first  a  zone 
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of  relatively  low  amplitude,  low  frequency  anomalies  extending  from 
near  San  Francisco  to  the  Mendocino  escarpment.  Following  this  is  a 
zone  of  high  frequency  anomalies  extending  out  to  about  133°  west 
longitude.  Beyond  this  zone  is  a  region  characterized  by  high  ampli¬ 
tude,  low  frequency  anomalies  extending  to  approximately  160°  west 
longitude.  One  of  these  anomalies  (longitude  146°  west;  latitude 
47°30 '  north)  has  a  relief  of  1200  gammas.  This  region  is  followed  by 
a  zone  of  very  low  frequency,  low  amplitude  anomalies  extending  to 
the  northern  side  of  the  Aleutian  Trench. 

In  the  Aleutian  Islands,  profiles  crossing  the  Aleutian  Ridge 
show  very  high  amplitude  anomalies.  Those  profiles  paralleling  the 
ridge  have  relatively  low  amplitudes.  East  of  Ostrov  Beringa  in  the 
western  Aleutian  chain  there  is  a  very  pronounced  positive  anomaly 
with  an  amplitude  exceeding  1250  gammas. 

A  series  of  broad,  high  amplitude  positive  and  negative  magnetic 
anomalies  occur  along  the  track  that  parallels  the  coast  of  Japan  and 
the  Kuriles.  The  width  of  these  anomalies  may  be  due  to  the  angle  at 
which  the  profile  crosses  the  features.  These  anomalies  are  located 
near  the  junction  of  the  Japan  and  Kurile  Trenches  southeast  of 
Hokkaido,  and  on  the  outer  or  eastern  side  of  the  trenches. 

These  anomalies  do  not  continue  across  the  trench.  The  adjacent 
profile  on  the  inner  side  of  the  trench  shows  relatively  small 
magnetic  features. 

The  magnetic  profiles  east  of  Honshu  show  positive  anomalies  of 
100-200  gammas  maximum  over  the  Japan  Trench.  This  is  in  contrast  to 
those  over  the  Aleutian  Trench  which  have  very  low  amplitudes. 


4 


B.  North-Central  and  Equatorial  Areas 


Approximately  15,200  nautical  miles  of  profiled  magnetic 
information  was  collected  in  these  two  areas  (figures  2  and  3). 

Except  for  breaks  in  the  track  caused  by  stopping  for  oceanographic 
stations,  profiles  in  the  North-Central  and  Equatorial  Areas  are 
essentially  continuous.  Because  some  of  the  magnetic  features  are 
also  continuous  from  one  area  to  another,  the  two  areas  will  be  dis¬ 
cussed  together. 

In  the  region  east  of  157°  west  longitude  and  south  of  25°  north 
latitude,  magnetic  anomalies  show  a  marked  decrease  in  amplitude 
relative  to  the  amplitudes  of  the  other  anomalies  in  the  two  areas. 
The  one  exception  in  this  region  are  the  anomalies  near  the  Marquesas 
Islands.  One  of  these  anomalies  has  a  relief  of  approximately  1350 
gammas. 

Between  longitudes  140°  and  147°  west  the  two  parallel  profiles 
northeast  of  the  Hawaiian  Islands  show  a  north-south  orientation  of 
anomalies  similar  to  the  orientation  of  anomalies  in  the  Northern 
Area.  * 

The  profiles  radiating  from  the  Hawaiian  Islands  show  a  zone  of 
very  low  amplitude  anomalies  extending  out  from  the  islands  for 
several  hundred  nautical  miles.  Except  for  the  profile  east  of  the 
islands,  the  amplitudes  of  the  anomalies  become  higher  with  increased 
distance  from  the  islands. 

The  profile  crossing  the  Northwest  Christmas  Island  Ridge  shows 
high  frequency  anomalies  directly  over  the  ridge,  with  low  frequency, 
high  amplitude  anomalies  to  the  north  and  south  of  the  ridge. 
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A  very  large  anomaly  occurs  over  the  Marcus-Neeker  Ridge  on  the 
western-most  profile.  This  anomaly  has  a  relief  of  approximately  1200 
gammas.  Further  south  along  this  track  the  character  of  the  magnetic 
anomalies  changes  from  relatively  high  amplitude  anomalies  to  low 
amplitude  anomalies  occurring  over  the  area  inside  the  3000  fathom 
curve.  South  of  the  3000  fathom  curve  the  profiles  show  high  ampli¬ 
tude,  relatively  low  frequency  anomalies  of  a  remarkably  similar 
appearance . 

V.  SUMMARY  OF  FINDINGS 

Marine  magnetic  profiles  in  the  northern  Pacific  Ocean  reveal 
magnetic  anomalies  oriented  in  a  north-south  direction  extending  from 
approximately  133°  west  longitude  to  165°  west  longitude.  North  of 
the  Mendocino  Escarpment  these  anomalies  can  be  divided  into  zones 
consisting  of  anomalies  with  differing  frequency  and  amplitude  char¬ 
acteristics.  This  "zoning"  of  magnetic  anomalies  is  also  apparent  in 
the  North-Central  and  Equatorial  Pacific  areas.  Southeast  of  25° 
north  latitude  and  157°  west  longitude  magnetic  profiles  show  anomalies 
of  low  amplitudes  relative  to  the  amplitudes  of  anomalies  on  profiles 
outside  this  area. 

A  series  of  high  amplitude  magnetic  anomalies  are  present  on  the 
eastern  side  of  the  Kuril  Trench  near  its  junction  with  the  Japan 
Trench.  Magnetic  profiles  on  the  western  side  of  the  trench  indicate 
that  these  anomalies  do  not  continue  across  the  trench. 
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